Low temperature collagenase digestion for islet isolation from 48-hour cold-preserved rat pancreas.
We examined the efficacy of relatively low temperature collagenase digestion at 20 degrees C on the yield and viability of islets after long-term cold preservation. Wistar rat pancreases were distended with University of Wisconsin solution via a pancreatic duct at the time of harvesting to which collagenase and 2.5 mM calcium chloride were added. The pancreases were cold-preserved at 4 degrees C for 24 or 48 hr. After storage, they were incubated for collagenase digestion at 37 degrees C or 20 degrees C for various incubation periods to obtain the peak yield. At 20 degrees C, in vitro collagenase activity measured by the FALGPA method was one fourth of that at 37 degrees C, and pancreases were well digested with a prolonged digestion period (60-90 min vs. 15-20 min for the 37 degrees C group). In vitro insulin secretion of islets isolated from freshly removed pancreases was maintained at 20 degrees C for 120 min in University of Wisconsin solution as compared with 30 min at 37 degrees C. Therefore, the preserved pancreases used in this study were incubated either at 37 degrees C or 20 degrees C at various times in order to obtain peak islet yields. The islet yields from 24-hr cold-preserved pancreases at 37 degrees C and 20 degrees C digestion were 573 +/- 59/rat (n = 6) and 497 +/- 84/rat (n = 11), respectively, and those from 48-hr cold-preserved pancreases were 395 +/- 113/rat (n = 6) and 414 +/- 75/rat (n = 6), respectively. The yields from 24- and 48-hr cold-preserved pancreases were significantly low compared with 635 +/- 52/rat for fresh pancreases (n = 15), but there was no significant difference between the 2 methods. The viability of the isolated islets, which was examined by transplantation to streptozotocin-induced diabetic C57BL/6 mice, showed a significant difference in the capacity to ameliorate diabetes. The functional success rate of islet transplantation after 24-hr cold preservation was equally good (8/8 for 37 degrees C group vs. 9/10 for 20 degrees C group), but the rate for those from 48-hr cold-preserved pancreases was significantly better with digestion at 20 degrees C than at 37 degrees C (1/8 for 37 degrees C group vs. 7/8 for 20 degrees C group, P < 0.05). We concluded that viable islets can be isolated from 48-hr cold-preserved pancreases with the low temperature collagenase digestion method, which shows promise as a modality for successful clinical islet transplantation.